EMORAL nerve palsy caused by iliacus hematoma is a rare entity most often occurring in individuals receiving anticoagulation therapy, patients with blood dyscrasias such as hemophilia, and patients in whom an anterior iliac crest graft has been harvested. 7 Fewer cases have been reported following trauma, and most of these were in teenage patients following hyperextension injuries to the hip. [2] [3] [4] [5] 9, 11, [13] [14] [15] [16] [17] Our case illustrates an unusual source of this type of injury, a traumatic pseudoaneurysm. The management and timing of interventions in this injury are critical to prevent further bleeding of the aneurysm as well as treat the underlying nerve palsy.
or femoral cutaneous nerve and the saphenous component), and an absent left patella reflex. Studies, including ultrasonography, computerized tomography scanning, and MR imaging demonstrated a large, 9.4 ϫ 6.4 ϫ 5.2-cm hematoma located under the fascia of the left iliacus muscle as well as a pseudoaneurysm arising off the left internal iliac artery (Fig. 1) . The patient was admitted to the hospital with the diagnosis of femoral nerve palsy secondary to an iliacus hematoma. The ultrasonography and the MR imaging studies revealed findings indicative of an aneurysm: a saccular appearing structure at the base of the hematoma (Fig. 2) . The patient underwent angiography and the left iliolumbar artery was found to give rise to the pseudoaneurysm (Fig.  3) . The affected artery was obliterated by performing angiographic microembolization with Guglielmi detachable coils.
Operation. The patient was taken to the operating room for evacuation of the left iliacus hematoma. An incision was made approximately 0.5 cm below the iliac crest and 8 cm behind the anterior superior iliac spine, allowing gentle dissection of the iliacus muscle from the iliac rim. This exposure permitted easy access to the hematoma. The hematoma was under significant pressure and on release of its fascial enclosure, blood was expelled approximately 6 ft in the air. The hematoma was evacuated completely and a Jackson Pratt drain was placed for continued drainage.
Postoperative Course. The patient was discharged home 3 days postoperatively with complete resolution of his pain. His quadriceps strength remained unchanged (Grade 0/5), and he still experienced an abnormal sensation in the entire Femoral nerve palsy secondary to traumatic pseudoaneurysm and iliacus hematoma femoral nerve distribution. Nevertheless, there was an immediate improvement in his hip flexor strength (Grade 4/5). The patient was sent home with a regimen of physical therapy. At the 1-year follow-up examination, he demonstrated significant recovery of femoral nerve function, with an improvement in quadriceps strength to Grade 4ϩ/5 and recovery of sensory loss in the cutaneous distribution of the femoral nerve.
Discussion

Anatomy of the Femoral Nerve
The femoral nerve arises from the dorsal divisions of the ventral primary rami of L2-4. It immediately gives off branches to the psoas muscle, travels through that muscle and courses through the pelvis between the psoas muscle anteromedially and the iliacus muscle posterolaterally. The femoral nerve exits the pelvis under the inguinal ligament into the femoral triangle, where it produces sensory innervation to the anterior thigh (via the anterior femoral cutaneous nerve) and medial leg (via the saphenous nerve), and sends off motor branches to the quadriceps and sartorious muscles.
Pathogenesis of Femoral Nerve Palsy
The pathogenesis of femoral nerve palsy is thought to derive from the anatomical location of the nerve between the psoas and iliacus muscles. Using cadavers, Goodfellow, et al., 5 demonstrated a rigid fibrous arch covering the femoral nerve, iliacus muscle, and psoas muscle as they course
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Femoral nerve palsy through the pelvis. By injecting the iliacus muscle with water, these investigators demonstrated that water quickly "overflowed" out of the muscle and was contained within the fibrous sheath preventing extravasation of the fluid leading to compression of the nerve. Brower and Wilde 1 reasoned that the primary lesion might be a rupture of the musculotendinous portion of the iliopsoas muscle. After rupture, the muscle hemorrhages and blood tracks upward to a point where it compresses the femoral nerve against the inguinal ligament. Nobel and associates 12 used latex injections to demonstrate the presence of four fascial planes and up to three pouches located in the iliacus muscle. These pouches prevented the extravasation of latex, resulting in a buildup of fluid, which stretched and compressed the adjacent femoral nerve along its path.
What then is the source of bleeding? Several authors have reported a tear in the iliacus muscle or tendon as the source of the bleeding. 3, 6, 15 Others have reported small arterial avulsions in the blood supply of the iliacus muscle following traumatic injury. 4, 13 In our case, a pseudoaneurysm was found in the iliolumbar segment of the left internal iliac artery. This is the artery that supplies blood to the iliacus muscle via superficial branches along the surface of the muscle and a deep branch located between the muscle and periosteum. We believe that this artery was the source of bleeding in our patient. Although differing mechanisms have been proposed for the source of the hematoma and the mechanism of femoral nerve palsy, most agree that femoral neuropathy secondary to iliacus hematoma seems to derive from a compartment-like syndrome in which pressure builds due to fascial enclosures, which stretch, compress, and lead to ischemia of the femoral nerve.
Treatment of Femoral Nerve Palsy
Because of the rareness of this condition, the optimal treatment of femoral nerve palsy due to iliacus hematoma is still unknown. Several authors have reported excellent results following surgical intervention and advocate early evacuation of the hematoma as the treatment of choice.
6,11, 13,15 Green 6 noted a progression from incomplete to complete femoral neuropathy over several days following injury. That investigator concluded that early surgical evacuation might prevent this progression and additional nerve damage. Mukhurjee 11 attempted conservative treatment of two patients, but following infections of the hematoma by Staphylococcus aureus in both patients, resorted to surgical treatment. He concluded that surgery following iliacus hematoma was necessary to avoid infection. More recently, Pirouzmand and Midha 13 recommended early fasciotomy of the iliacus muscle with or without hematoma evacuation, depending on the size of the lesion. They reasoned that early fasciotomy of the muscle will relieve compression and ischemia of the nerve and help prevent nerve damage. Nevertheless, they did not provide any specific information regarding hematoma volume and management decisions.
An alternative to open surgical treatment is percutaneous decompression. No cases have been reported in the literature in which this treatment was used for a traumatic iliacus hematoma; however, there are two studies in which physicians reported on their experiences in patients with iliacus hematoma caused by anticoagulation therapy.
8,10 Both Holscher, et al., 8 and Merrick and colleagues 10 reported good recovery of nerve function following percutaneous drainage in their three patients and present this procedure as an alternative to open surgical drainage. Of note, this treatment can be only used in liquid hematomas and would not be useful in patients whose diagnosis is delayed until they already have organized hematomas.
Several studies provide descriptions of excellent results following nonsurgical treatment and claim that surgery is indicated only under certain conditions. 2,3,5 Fealy and Paletta 2 reported a case of incomplete femoral nerve palsy in a young boy with a large hematoma, whose lesion was managed conservatively and who had a full nerve recovery after 6 weeks time. They conclude that nonsurgical treatment is indicated when patients are hemodynamically stable, there is no suspicion of further bleeding, and follow-up neurological examinations yield stable findings. The authors recommend decompression of the hematoma if the lesion progresses or there is evidence of neurological worsening.
In our case, we believed that surgical evacuation of the hematoma was necessary due to the completeness of the femoral nerve palsy and the lack of improvement over the 1st week postinjury. It is our opinion that surgical decompression following injury helps prevent permanent damage to the nerve and allows for a more optimal recovery of function. Surgical decompression of the hematoma was undertaken only after embolization of the iliolumbar pseudoaneurysm had been performed. We believe this was necessary to minimize the possibility of rebleeding from the aneurysm. If hematoma evacuation had taken place first, a rapid reduction of pressure on the aneurysmal wall may have resulted in uncontrollable hemorrhage from the parent artery; this would be difficult to control due to its distance from the surgical site. In our case embolization was performed, follow- up ultrasonography confirmed the absence of the pseudoaneurysm, and only then was the hematoma evacuated.
Patient Outcomes
Fortunately, the prognosis for a full or nearly full recovery of the nerve for patients with femoral nerve palsy secondary to traumatic iliacus hematoma is very good. [2] [3] [4] 6, 9, 11, 13, 15, 17 In an excellent review of the literature, Tamai, et al., 17 reported on outcomes in 24 cases found in literature in the English and Japanese languages. Of these 24 cases, 19 were treated surgically and five conservatively. In the 19 surgically treated patients a complete neurological recovery of the femoral nerve was obtained in 14 (74%). In the remaining five patients (26%), incomplete and variable recovery of the nerve was noted. Similar findings were seen in the nonsurgically treated group in which three (60%)of five patients had a complete neurological recovery and two (40%) had an incomplete recovery. The time to recovery varies from months to years, but generally some return of function is seen during the first 6 months.
Conclusions
Femoral nerve palsy secondary to traumatic iliacus hematoma is an infrequent diagnosis often missed because of its insidious presentation. Our case report details the classic history and findings of a physical examination in a typical patient with this type of condition in whom the source of bleeding was unusual. The patient underwent angiographic embolization of the pseudoaneurysm followed by surgical evacuation of the hematoma. The embolization was performed before surgery to prevent possible rebleeding from the pseudoaneurysm during evacuation of the hematoma.
